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Photolumincscence of PbS in the Infrared
L. N. Galkin and N. V. Korolev

The study of the infrared luminescence of substances has so far been lim-
ited to the spectral region between 0.8 and 1.2 p. This is the region where
it 1s possible tc wse photographic plates and electron-optical devices as
receivers of radiziion. The work of Khlebnikov end Melamid' is an exception,
These authors found the lumirescence of the antimony-cesium photocathode in
the region of wavelengths above 1.2 |1, the lumirescence being cbserved with
irradiation of the photocathode in the wavelength region from 0.8 to 1.5 .

We made an experimental study of the photoluminescence of substances in
the more remctz infrared region. In these experiments we used as the receiver
of radistion the photoconductivity of PbS, which has a range of sensitivity
reaching approximately 3.5 u.

For the excitation of luminescence, we used several spectral sections in
the visible and vltravislet regicns of the speciium of a mercury iLamp ot very

done by means of a monochramator with water priams. The radiation from the
monochromator w3 modulated by a rotating disc with slots and was collected
by a quartz lens on the ssmple being tested. The radiation emitted from the
surface of the samplzs wz= in turn directed by a spherical mirror on the sur-
face of che radisticn receiver. Light filters (colorea glasses IKS-3 and
S§ZS-10, each 2 nm thick), which together completely absorbed the ultraviolet,
the visibis, and the near infrared (up to 1.3 p) radiation, were placed in
front of che receiver, The radiation of the lamp in the region of wavelengtlis
longer than 1.3 y was totally absorbed in the system of the monochromator,
and therefore a system of cress~d filters was formed. Thus, only when there
was luminescence in the sample in the region of wavelengths longer than 1.3
could we get a indulated sizanai at the output of the system of receiver-
amplifier-cathode ray oscillegrach,

Testing various samples of PbS, we found that only samples having a no-
ticeable internal photoelectric effect have a quite intense infrared lumi-
nescence in the above-mentioned spectral region during their exposure to
vigible anc¢ ultraviolet radiation. We found by means of an interference light
filter, which passes a narrow spectral intervel in the vicinity of 2.6 y,
thet the infrared luminescence is muite intense in tha razxisn of the a6
passcu Dy Lne L1gnt I1iter.

To determine more precisely the region of photoluminescence, the samples
were exposed to the radiation of a mercury lamp without spectral resolution,

-and the long wavelength radiation was cut off by a tube filled with water.
The section of the sample, which was subjected to intense irradistion, was
projected by merns of a spherical mirror onto the slit of the momchromator
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with a prism of LiF. Scattered light was eliminated as before by placing
glass light filters in the path of the beam. Using a PbS receiver, placed
behind the exit slit of the monochromator, and a detecting system consisting
of an amplifier and an oscillograph, we observed that at room temperature

the photoluminescence of PbS lies in the wavelength region above 2 p and
that the maximum of the observed signel, under the above-mentioned conditions
of illumination and detection of the infrared luminescence, is in the vicin-
ity of 2.8 p.

This phenomenon isvery similar in many respects to the effect described
previously by Loshkarev and Kosonogova, 2 who were the first to observe infra-
red luminescence in cuprous oxide samples, and is of interest for the physics
of semiconductors.
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